Modulation of barrier function during Fas-mediated apoptosis in human intestinal epithelial cells.
Intestinal epithelial cell apoptosis occurs continually without apparent permeability defects and is increased in response to intestinal inflammation. We hypothesized that increased, immune-mediated apoptosis during inflammation might result in barrier dysfunction of the epithelium. T84 cells were cultured as a polarized monolayer and exposed to agonist antibody to Fas. Barrier function was assessed by transepithelial resistance and permeability measurements. Immunofluorescent staining was used to examine junctional protein expression. Fas expression is predominantly basolateral in polarized T84 monolayers. Basolateral cross-linking of the Fas receptor resulted in T84 cell apoptosis and a loss of 50% of the cells within 24 hours. Apoptosis was coincident with a decrease in transepithelial electrical resistance and increased flux of small but not large molecules. Preservation of barrier function was associated with dramatic rearrangement of tight junctions and desmosomal junctions in apoptotic monolayers. E-cadherin-mediated cell contact was maintained between intact cells in the monolayer, thus sealing gaps created by apoptotic cells. Apoptosis and barrier dysfunction could be prevented by caspase inhibition. Immune-mediated apoptosis of intestinal epithelial cells may contribute to the permeability defects associated with inflammatory conditions of the bowel, but the intestinal epithelium is remarkably resilient in the face of apoptosis.